INTRODUCTION
Our aim in this work is to obtain some information on the long time behavior (i. e. as t -oo) of the solutions to the nonlinear Schrodinger equation
Recall that, thanks to inverse scattering theory, much is known on the conservative case:
where x~R [18] . In that case the long time behavior of the solutions depends actually on an infinite number of degrees of freedom (the components of the initial data in the solitons basis) and (0.2) enjoys the properties of infinite dimensional hamiltonian systems. In (0.1) we take into account the effect of a zero order dissipation (y > 0) and of an external excitation f It has been observed numerically and using physical arguments that concerning the long time behavior of (0.1), (i) chaotic attractors exist ; (ii) a finite dimension "space" confine the attractors, we refer e. g. to [1] , [14] , this last reference gives the derivation of (0.1) in plasma physics. Thus the dissipation term drastically changes the long time behavior. In this work we will give a contribution to each of the two points above. We are going to show that the long time behavior of solutions to (0.1), with appropriate boundary conditions, is described by a compact attractor. Moreover this attractor will be finite dimensional as shown by the estimates of the uniform Lyapunov exponents on it. This kind of results is well-known for parabolic dissipative equations ( see [16] for an extensive review on the subject) and has been recently extended to nonlinear waves equations [7] . See also [6] concerning the case of strong dissipation in (0.1). From our point of view, it was not obvious that the weak dissipation mechanism in (0.1) would be sufficient to produce a finite dimensional behavior. Moreover a straight application of the methods of [3] (which were done successfully in many situations [16] , [7] ) does not lead here to the finite dimensionnality of the compact attractors. And, indeed, in our study of (0.1), we [3] . Although presented on the particular problem that we consider, we believe to its generality (other applications will reported elsewhere, in particular to weakly damped Korteweg-de Vries equations [20] ). See ( [ 10] , see also [17] for the case /=0). We are going to impose some growth condition on the smooth (C~) function g which is defined on R + = [0, oo[ with values in R. More precisely we assume that where and Vol. 5 , n° 4-1988. 
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J.-M. GHIDAGLIA We observe that (0.4)-(0.5) are in a certain sense complementary to the conditions in [10] , [17] Due to the physical origin of the problem the force f is frequently a time periodic function and very often where mo E R. Changing u (x, t) into u (x, t) e' in (o .1) leads then to which is autonomous, and amounts to change g (c) into We note that (0.4) and (0. 5) are invariant by this transformation. Therefore we will mainly consider the long time behavior of (0.1) when it is autonomous (see also Section 2. 2. 2 for general time-periodic forces).
The plan of this work is as follows. In the first Section we derive some time estimates on the solutions of (0.1), uniform with respect to various norms. In the second Section we consider the autonomous case and show that the long time behavior is described by a compact attractor. Finally the third section contains the result on its (finite) dimension.
We have only considered the one dimensional case (i. e. x E R) for two reasons. First it is a physically relevant case. Second extensions to higher dimensions, which are possible, mainly differ from the cases that we study here, by technicalities including various Sobolev imbeddings that could, as we think, hidden the (hoped) readability of the paper. However in a subsequent work we will consider 2 D and 3 D cases together with explicit lower and upper bounds on the dimension of the universal attractors which follows from the methods of this paper. The main results of this work has been announced in [19] . space (energy space). We return to the differential inequalities satisfied by the solutions, and deduce the existence of bounded absorbing sets in the H1-norm. Finally we extend the results to the H2-norm. These eigenelements are explicitely known here but we do not need for [11] rather than that of [15] . We first construct finite dimensional approximations (Galerkin approximations) of (1.38)-(1.39) based on the spaces spanned by m = o, l, ..., that we denote Thanks to (1.8) , which is now rigourous with um instead of u, it follows that the functions um (t) are defined for Indeed reversing time t amounts to change the sign of y. Since this sigh is not important for local in time estimates we deduce the result. Then using ( 1. 11) with um instead of u we deduce for t E [0, T], T being fixed, 0 T oo, an estimate on the H1-norm of um ( t) which is independent of m. Let us simply notice that since we have only supposed that V'), we replace (1.28) by where ( , ) denotes the pairing between V and V' and 1.1* the dual-norm of the following norm on V:
Then we pass to the limit m -oo in the equation satisfied by um using standard techniques (in particular a compactness lemma of [11] 
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J.-M. GHIDAGLIA case (see [9] for the details). For instance, the set is the universal attractor in D (A) and moreover
DIMENSION OF INVARIANT SETS '
In this Section we prove that the universal attractor in D (A), ~, has finite fractal dimension [see (3.48) for the definition]. And this clearly implies that it is the case for every invariant set which is bounded in D (A). First we show that when m is sufficiently large, the differential of the semi-group S (t) contracts the m-dimensional volumes in V [see ( 3 . 20) ]. Second, we apply a general result of Constantin, Foias and Temam [3] that leads to the result on the dimension. The proof of Theorem 3.1, which is a result on the evolution of m-dimensional volumes in V, contains a generalization of a method presented in [3] . Indeed, instead of considering the classical norm on this space, ( 1. 42), we introduce a family of quadratic functional qJ1 (t; . ) that depend on t through a solution u (t) = S (t) uo which leads to the desired result. This method, which seems fairly general, could be adapted to cases where the a priori estimates on the solutions are obtained using nonlinear multipliers.
The linearized equation
Let uo be given in V, we denote by v (t) the solution to the nonautonomous R-linear equation where u (t) = S (t) Uo. Since we know that u ~L(R, V), it is a simple matter to check that ( (3.31 ) and this last inequality we obtain (3.20) with C1 = 1/(L ). We recall that the fractal dimension of a metric space t! is defined by the following limit [13] where NE ( ~) denotes the minimal number of balls of radius E which are necessary to cover 8. We always have dH (~) dF (~), where dH denotes the Hausdorff dimension of 8. We recall that the converse may not be; it is even possible that dF ( ~) = oo while dH ( ~) = o. We are going to deduce from Theorem 3.1 that the universal attractor d of Theorem 2.1 has finite fractal dimension in V. We first recall an abstract result of P. Constantin, C. Foias and R. Temam [3] that generalizes one of A. Douady and J. Oesterle [5] . We are given a nonlinear mapping S on a compact subset X 4-1988. In fact is assumed in [3] that the operators L (u) are compact but this hypothesis is not necessary as shown in [7] , and this will be used in the application below.
We 
